The Finnish Occupational Health Care Act came into force in stages and its implementation should have been fully completed by the end of March 1983. The Act obligates employers to provide occupational health care for employees and. to prevent health hazards at work.
The Occupational Health Care Act requires workplace investigations for the analysis of hazards inherent in the work and working conditions. The results of workplace investigations are used to plan medical examinations and other occupational health care services. Occupational medicine itself has long traditions, but workplace investigations as the basis of occupational health care is a new concept first defined in the Act. Thus occupational health personnel lacked the training to analyse jobs and working conditions, nor were guidelines available. It soon became evident that workplace inspections were a central problem hindering enforcement of the Act.
New methods have been developed for some aspects of workplace investigations particularly for ergonomic' 3 and psychological4`6 analyses. The need for a comprehensive job analysis has been reported and several new, structured methods have been devised for job analysis. ' Many of the current methods are limited in scope and object, are too complex for use as an everyday tool, and do not as such meet the needs of occupational health care. Additional problems arise with regard to small enterprises and highly varying work, construction work, for example. The objective of the present study was to develop an easy and standardised method for the analysis of jobs and workplace conditions for occupational health care.
Theoretical basis
Job loadandhazardanalysis: a methodfor the analysis ofworkplace conditionsfor occupational health care 657 selected as the theoretical basis; the approach used in job analysis was applied. Current practice was also taken into consideration in the study, as it may contribute valuable information about an approach tested in practice.'0 The present state of the art was investigated in several ways. Questionnaires were sent to occupational safety managers, I visited seven occupational health care units, and 24 workplace analysis forms used in Finland were compared."
The stress-strain concept adapted from mechanics is useful for work analysis. Different energies and stressors at work affect man and cause reactions. Strain also depends on individual factors.'2 Stress may originate from any element in man-machine systems or man's interface with them.9'3 The stressstrain concept is equally applicable for physical,'2 psychososial,7 and chemical factors."
The hazard-danger model (Gefahr-Gefahrdung) has proved its value for the investigation and prevention of occupational accidents. '5 -7 Hazard is defined as a condition that has the potential to cause adverse effects such as injury or material loss. Danger is defined as relative exposure to a hazard. '8 In accident prevention it is important to control hazards so that risk is minimised. If hazards cannot be controlled safety essentially depends on human behaviour. 7 Hazards and stresses alone are insufficient to explain the occurrence of injuries and illness at work. Much depends on risk behaviour which is concerned with man's performance under different conditions, the reception of information, decision making, and the choice of actions. Risk assessment is individual and depends on the situation.'6'7 Risk behaviour is especially important to workplace investigations in the planning and implementation of preventive measures.
Job analysis has proved to be valuable for the description and analysis of work.89 Job analysis is the process of obtaining information about jobs and involves a two stage process:
(1) Elucidation of the information from a source by, for example, observing and interviewing a newcomer to the job or by having the worker report such information himself.
(2) The organisation and presentation of information in the desired form.
The aim of this paper is to present a new, simple, and standardised method for workplace investigations for occupational health care. The method is best suited for determining the contents of the occupational health care programme and for preventing health hazards at the workplace.
Workplace investigations: aims and requirements
CONCEPT
The objective of workplace investigations is to prevent health hazards at work. To attain this objective, the investigation must include different stages: the identification of health hazards, the evaluation of these hazards, conclusions and proposals for preventive measures, and the follow up of developments.
AIMS
The aims of the method for workplace investigations are: (1) identification of the health hazards to which workers are exposed in their work and by their working conditions; (2) to help determine the contents of the occupational health care programme according to the real needs that arise from jobs and working conditions; and (3) to support the prevention of hazards Identification and to facilitate the selection of appropriate preventive measures.
The method of analysis must also meet specific requirements.'9 The following requirements were set for this new method: Reliability-The results must be reliable. Guidelines for the practical realisation and assessment training enhance the reliability of the method. Thus the method must be standardised.
Qualitativeness and quantitativeness-The method should analyse the factors not only qualitatively but also quantitatively so far as possible.
Coverage andflexibility-The method should cover all the employees and all the hazards at the workplace. It should be possible to analyse all jobs and all situations that-affect preventive measures.
Simplicity-The method should be so simple that the personnel at the workplace and not only occupational safety and health personnel are able to use it-after a short training period.
Economy-The method should be economical enough to allow its use in practice.
METHOD DEVELOPMENT
The present state of the art was investigated in several ways. Questionnaires were sent to 233 occupational safety managers, I visited seven occupational health care units, and 24 workplace analysis forms used in Finland were compared.
The initial version of the method was created on the basis of the investigation of the present state of the art and the occupational safety and health reports described earlier. The items were selected so that, according to the theoretical background, they covered all factors relevant to workers' health and safety and so that they concerned most of the usually analysed jobs.
The rating scale was selected to be relevant to the needs of occupational health care and to the need for preventive measures. An ordinal scale was applied because of the positive experiences reported in other studies.5792021
The initial version of the method was tested in analyses done by 300 students attending classes in occupational safety at the university. This test provided experience about the utility and reliability of the method. The initial method was also used by two occupational health care units at several workplaces. Their comments and experiences were also taken into account when the method was revised. The modified version was analysed and discussed further with the participants from the workplaces and with the occupational health personnel, after which the method attained its present form and was accepted as an occupational health care tool ready for practical testing in construction work.
METHOD
The new method, called job load and hazard analysis, comprises the identification of health hazards, their evaluation, conclusions and proposals concerning measures to be taken, and follow up. Different methods are available for identifying health hazards. More specialised analytical methods are available when all the hazards cannot be identified otherwise. Specialised methods may be needed for problems concerned with 
INFORMATION ALREADY AVAILABLE
The workplace personnel may already have collected information useful for occupational health care. Such data may be gathered with a checklist (see appendix 1).
PRELIMINARY JOB HAZARD ANALYSIS
The purpose of the preliminary job hazard analysis is to provide a summary of the loads and hazards ofjobs and to provide the basis for the consideration of preventive measures or specialised analyses. The preliminary job hazard analysis comprises different types of loads and hazards as such. Therefore the items cover the most common hazards and loading factors, and the number of items is kept as small as possible (see appendix 2 and table 1).
GENERAL JOB HAZARD ANALYSIS
The general job hazard analysis applies a more detailed job analysis in cases when all the hazards cannot be sufficiently well identified by the preliminary job hazard analysis. It is so called because it provides the level of details usually required of safety surveys in Finland. The general job analysis consists of 34 items grouped according to the man-machine model. The form appears in appendix 3.
Procedure of analysis
The flow of information collection and processing is the same as for the preliminary job hazard analysis with respect to the basic information, which is then supplemented with more detailed data as necessary.
Decisions regarding the need for supplementary methods are made during the information processing, and initiatives are made accordingly (fig 2) .
The object of job analysis is several positions, similar enough to justify being covered by a single analysis. One or many people may work at the same job. Once all the jobs in the organisation have been analysed, a review of the circumstances that affect the entire personnel is ready to hand.
The preliminary job hazard analysis is used during an investigation tour of the workplace. The investigation is done by a team that comprises occupational health care personnel, the safety manager or engineer, who represents management, and the occupational safety delegate, who represents labour. Each team member makes his own analysis independently through observations and interviews, and the results of analysis is written on the form.
The preliminary job hazard analysis may also be done as a worker questionnaire. Then each worker assesses for himself the hazards and stress factors in his own job. The form has now been developed further; the workers' personal experiences with their currentjobs are inquired of, each item being illustrated by concrete examples of different hazards and stress factors. The workers may also point out factors of current interest and make comments and proposals.
MEETING OF THE COOPERATION TEAM
The individual results are discussed by the cooperation team, which consists of the participants in the ( Preliminary job hazard analysis Mattila cycle of analysis should be repeated periodically so that changes in jobs and working conditions may be monitored. During the analytical procedure, a stock of available information is acquired which is the basis for follow up. An automatic data processing system has been set up to process all the information gathered by the method. Data processing opens up new possibilities for using the information and for studying the relations between work and health. The morbidity of workers with different jobs may easily be compared with circumstances related to work. Data processing also makes it possible to build up an organisational memory bank, which then allows the use of comparable experiences of workplaces that would otherwise encounter insurmountable difficulties.
RELIABILITY
The reliability ofjob related data for any given job or jobs generally refers to the extent to which different analysts at the same time or the same analyst at different times elicit consistent information.
The reliability of the preliminary job hazard analysis was tested experimentally. Working simultaneously and independently, two experienced analysts, one nurse, and one occupational safety engineer analysed 32 jobs at a construction firm. The coefficients of reliability22 for different items were: The reliability of the general job hazard analysis was determined in an experiment, where one occupational health physician and two occupational health nurses simultaneously and independently analysed 53 tasks at several construction sites. The average coefficient or reliability22 was r = 0-78. Figure 3 shows the distribution of coefficients for the tasks analysed.
The agreement between the assessments of workers and a safety specialist was determined for the workers' questionnaire and ratings made by an occupational health nurse. The workers and the occupational health nurse made their assessments independently at the same construction site on the same day. The Table 2 Equality of ratings by employees (3) and an occupational health nurse when using the preliminary job (table 3) .
VALIDITY
The concept of validity refers to the essential correctness of the information obtained. In this study, where the practical test of the method was done in the construction industry, the only available criteria were found in a study carried out in Sweden.25 When the differences in the method of analysis are taken into account and when some differences in working environment and technology are assumed, the comparison proved that almost all the hazards and stress factors detected by the method under study corresponded with those in the Swedish study. (1) Job analysis makes it possible to analyse all working conditions. This approach proved to be practical in linking information about hazards and stress to the contents of occupational health care.
(2) The cooperative approach is realised through a cooperation team that evaluates the gathered information. The cooperation team contributes the advantages of group problem solving. The results become more comprehensive, different personnel groups are concerned in the process and have the chance to express themselves, the necessary cooperation takes place, and the acceptability of and confidence in the assessment improves. In several other studies the cooperative approach has also proved to be fruitful in preventing accidents.2829 (3) Workers' active role in hazard detection guarantees that all the problems recognised at the workplace come up for closer consideration. Workers have proved themselves ready to play an essential part in identifiying hazards. '630 (4) The independent role of occupational health care personnel is further strengthened when they make assessments independently, and when their conclusions and proposals are reflected in the contents of the occupational health care programme.
The method was tested for two years at a construction site, where it was applied as part of the actual occupational health care. The method worked out well and provided a concrete basis for the occupational health care programme. It was found possible to use the method to determine the contents of an occupational health care programme. The systematic analysis clearly eliminated the common drawbacks and inadequacies found in previous methods. It also had numerous indirect, special advantages: proposals for measures to eliminate unsatisfactory working conditions were more numerous and of better quality, cooperation between occupational health care and occupational safety received an efficient forum, workers' confidence in the analysis increased, and the analysis had an invigorating effect on all occupational safety activities at the site and obviously had a positive effect on its safety climate.
The method for the workplace investigation offers numerous possibilities for the utilisation of informa-662 tion. Most of the utilisation occurs in occupational health care, where the information is useful in the initial medical examinations of new workers, in advising workers about safe performance, and in studies on the relations between working conditions and workers' health status. But the information also has other uses-for example, in preventing hazards during planning, in production design, and in management. Systematic workplace investigations may be one part of the information system of organisation and may help the management in guiding the system, thereby contributing to the realisation of safety objectives.
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